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Abstract: Background: The Movement Disorder Society Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS) is a newly developed tool to assess Parkinson’s disease (PD). Changes in scores on the scale
over the course of PD, including increasing disease duration and Hoehn and Yahr (HY) stages, have not been
described. The objectives of this study were to analyze MDS-UPDRS scores on Parts I through IV and their
differences based on HY stage and disease duration in a large cohort of patients with PD.
Methods: For this cross-sectional study, demographic data and MDS-UPDRS scores were collected, including
HY stage. Subscores on MDS-UPDRS Parts I through IV were analyzed using 1-way analyses of variance for
each HY stage and in 5-year increments of disease duration. Part III (motor assessment) scores were
analyzed separately for on and off states.
Results: The mean age of the 3206 patients was 65.8 � 10.6 years, 53.3% were men, the mean disease
duration was 11.5 � 4.6 years, and the median HY stage was 2 (range, 0–5); 2156 patients were examined in

1Department of Neurology, P. J. Safarik University, Kosice, Slovak Republic; 2Department of Neurology, University Hospital L. Pasteur, Kosice,
Slovak Republic; 3National Center of Epidemiology and Centro de Investigaci�on Biomedica en Red de Enfermedades Neurodegenerativas
(CIBERNED), Carlos III Institute of Health, Madrid, Spain; 4Department of Neurology, University of P�ecs, P�ecs, Hungary; 5MTA-PTE Clinical
Neuroscience MR Research Group, P�ecs, Hungary; 6Movement Disorders Unit, Instituto Nacional de Neurologia y Neurocirugia, Mexico Distrito
Federal, Mexico; 7D�epartement des Maladies du Syst�eme Nerveux, Sorbonne Universit�es, Universit�e Pierre et Marie Curie (UPMC) Paris 06; Institut
National de la Sant�e et de la Recherche M�edicale (INSERM) UMRS-1127, CIC-1422; CNRS UMR-7225; Assistance Publique-Hôpitaux de Paris
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an on state and 987 were examined in an off state. Scores for all MDS-UPDRS parts increased significantly
through HY stages 1 through 5, with an average increase of 3.8, 7.7, 14.6, and 2.0 points consecutively for
parts I through IV, respectively. For the 5-year increments of disease duration, MDS-UPDRS subscores
increased by an average of 1.6, 3.3, 4.2, and 1.4 points consecutively for parts I through IV, respectively. This
increase was significant only during the first 15 years of disease for all 4 parts, including part III scores
evaluated in both on and off states.
Conclusions: MDS-UPDRS scores for all 4 parts increase significantly with every HY stage and also with 5-year
increments of disease duration in the first 15 years of the disease.

Parkinson’s disease (PD) is a progressive, neurodegenerative dis-

order characterized by a combination of motor and nonmotor

manifestations, which evolve from very mild nonmotor mani-

festations in the premotor phase to advanced stages in which

patients are severely disabled. The original Unified Parkinson’s

Disease Rating Scale (UPDRS) was initially developed to com-

prehensively assess the major symptoms of PD and to monitor

PD-related disability and impairment.1 Despite its frequent use

for both research and clinical practice, a subsequent revision of

the UPDRS by the Movement Disorder Society (MDS) Task

Force on Rating Scales identified several shortcomings of the

original scale.2 Based on this revision, the MDS sponsored a

new Unified Parkinson’s Disease Rating Scale (MDS-UPDRS),

which addresses the identified shortcomings of the original

UPDRS.3 The MDS-UPDRS specifically covers a greater

number of PD manifestations, including nonmotor symptoms

(NMS); better discriminates slight/mild manifestations of PD

compared with the original UPDRS; resolves ambiguities and

gives clear instructions for both raters and patients; and assesses

all items in a uniform way. It has been demonstrated that the

MDS-UPDRS is valid, reliable, and sensitive to change3–5; it

has been translated through a rigorous process into 14 lan-

guages, and versions in several of other languages are in the

translation process.6

Despite several studies using the MDS-UPDRS to date, it

remains to be determined how the MDS-UPDRS scores differ

over different stages of the disease. The most widely used and

accepted staging system for severity of PD is the Hoehn and

Yahr (HY) scale.7 Despite some limitations, such as mixing

impairment and disability, nonlinear character, and being more

heavily weighted toward some aspects of the disease, such as

postural instability and mobility problems, the HY scale has sev-

eral strengths and is considered the reference standard for dis-

ability and impairment measures.8 It significantly correlates with

both quality-of-life measures9 and studies of objective motor

performance.10 Progressively higher HY stages correlate with

neuroimaging studies of dopaminergic loss.11 Also, changes in a

patient’s HY stage carries prognostic significance and influences

clinician-based interventions.12

Thus, the objective of this study was to characterize the

demographics of a large, international, multicenter, representa-

tive cohort of PD patients (the Quality of Life in Parkinson’s

Disease [QUALPD] study cohort) and to determine how

MDS-UPDRS scores differ across different stages of the disease

based on HY stage as well as disease duration.

Patients and Methods
Design
This was an observational, cross-sectional, multicenter, interna-

tional study.

Patients
The study data set consists of patients who were included in

the QUALPD study cohort. In this cohort, consecutive

patients from 25 tertiary movement disorder centers from 15

countries, including Argentina, Austria, Chile, Colombia,

Cuba, Ecuador, Estonia, France, Hungary, Mexico, Russia,

Slovakia, Spain, the United Kingdom, and the United States,

were enrolled. Only patients who were diagnosed with PD

according to internationally recognized criteria13 and from

countries that use an officially validated language version of

the MDS-UPDRS were eligible for inclusion into the study,

with a minimal inclusion requirement of 100 patients per lan-

guage data set. The majority of patients were included during

the official validation studies of non-English–language transla-

tions of the MDS-UPDRS. In language versions for which

required data were not collected during these MDS-UPDRS

validation studies (English, French, and German), a different

patient cohort was identified and included in the final study

data set.

The study was approved by the local ethics committees in all

participating centers. All patients participated voluntarily and

gave written informed consent. The investigation was

performed according to the Declaration of Helsinki.

Measures
Sociodemographic data, including age, sex, and length of edu-

cation, along with information on disease duration and

antiparkinsonian medication, were collected from patients who

were examined using the MDS-UPDRS. The levodopa

(L-dopa) equivalent daily dosage (LEDD) was calculated using a

previously published formula.14

MOVEMENT DISORDERS CLINICAL PRACTICE 537
doi:10.1002/mdc3.12476

M. Skorvanek et al. RESEARCH ARTICLE



The MDS-UPDRS is a 4-subscale, combined scale that com-

prehensively assesses the symptoms of PD and consists of: Part

I, nonmotor experiences of daily living, including 13 items (6

semistructured interview items and 7 self-reported items); Part

II, motor experiences of daily living, including 13 self-reported

items; Part III, motor examination, including 18 items (33

scores); and Part IV, motor complications, including 6 items

assessed in a semistructured inteview.3 All items are scored on a

scale from 0 (normal) to 4 (severe), and total scores are obtained

from the sum of the corresponding item scores. English, Esto-

nian, French, German, Hungarian, Russian, Slovak, and Spanish

language versions of the MDS-UPDRS have been used in this

study.4,15,16 All non-English translations of the MDS-UPDRS

were officially validated, which means that, for each language

translation, the confirmatory fit index of the final model for

each section of MDS-UPDRS must be ≥0.9 relative to the

English version.6 The disease stage was assessed by the original

HY scale, which was applied to gauge the course of disease

over time.7

Statistical Analyses
Statistical analyses were performed using the statistical software

program PASW SPSS version 21.0 for Windows (SPSS Inc.,

Chicago IL). First, the demographic and clinical characteristics

of our study cohort were described. Patients were divided into

subgroups based on disease duration in 5-year increments (0–5,
6–10, 11–15, 16–20, 21–25, and >25 years), and they also

were divided according to PD severity levels defined by MDS-

UPDRS cutoff scores, as previously published by Martinez-

Martin et al.17 The MDS-UPDRS cutoff scores used to define

mild/moderate and moderate/severe levels were as follows:

Part I, 10/11 and 21/22, respectively; Part II, 12/13 and 29/

30, respectively; Part III, 32/33 and 58/59, respectively; and

Part IV, 4/5 and 12/13, respectively. The proportions of these

disease-duration groups and disease-severity levels for each HY

stage were calculated. Also, the median disease duration for

each HY stage, the mean disease duration for each MDS-

UPDRS severity level, the number of positive NMS items on

the MDS-UPDRS for each HY stage and disease-duration

group, and mean MDS-UPDRS scores for each year of disease

duration were counted. Finally, subscores on MDS-UPDRS

Parts I through IV were analyzed using a 2-way analysis of

variance (least significant difference post-hoc analysis) for each

HY stage and for 5-year increments of disease duration.

Because some patients were rated in an on state and some

were rated in an off state, separate analyses were performed for

MDS-UPDRS Part III scores obtained in on and off states.

Conversely, scores on MDS-UPDRS Parts I, II, and IV relate

to the period of the past week and thus do not depend on the

actual period of patient evaluation. Therefore, calculations for

MDS-UPDRS Parts I, II, and IV were performed for the

whole patient sample regardless of the state in which they

were examined.

Results
In total, 3206 patients with PD were included in the study.

The mean age of patients was 65.8 � 10.6 years; 53.3% were

men; the mean disease duration was 11.5 � 4.6 years; the

median HY stage was 2 (interquartile range [25%–75%], Stages
2–3); 2156 patients (67.2%) had their motor status examined

during the on state; 987 patients (30.8%) had their motor status

measured during the off state; and, for 63 patients (2%), on/off

state was not recorded. Baseline characteristics of the study sam-

ple are provided in Table 1.

The mean LEDD of the study sample was

617.31 � 424.01 mg/day. Regarding pharmacological therapy,

78.3% of patients received L-dopa, 59.4% received dopamine

agonists, 48.1% received both dopamine agonists and L-dopa,

37.3% received other dopaminergic therapy (such as amantadine

or monoclonal antibody inhibitors), and 5.4% did not receive

any dopaminergic therapy. Concerning advanced PD therapies,

177 patients underwent a surgical procedure, most commonly

bilateral subthalamic nucleus deep-brain stimulation (141

patients), 24 patients were treated with L-dopa/carbidopa

intestinal gel pump therapy, and 14 patients received continuous

apomorphine.

The majority of patients in HY stage 1 (71%) who were

rated in the on state had the shortest disease duration of 0 to

TABLE 1 Characteristics of the study sample

Characteristic Mean � SD Median [Range] 95% CI

Sample size 3206
Age, y 65.76 � 10.60 67 [22–96] 46–81
Men:women, % 53.28
Length of
education, y

11.45 � 4.61 12 [0–36] 3–18

Disease
duration, y

7.64 � 5.75 6 [0–43] 1–19

Language, no.
English 137
Estonian 266
French 411
German 100
Hungarian 547
Russian 122
Slovak 275
Spanish 1348

Hoehn and
Yahr scale

2 [0–5] 2–3*

MDS-UPDRS
Part I 12.19 � 7.23 11 [0–41] 3–26
Part II 14.50 � 9.64 13 [0–52] 2–34
Part III 34.38 � 18.39 31 [0–118] 10–70
Part IV 3.53 � 4.35 2 [0–22] 0–12

Rated in
on 2156 (67.2)
off 987 (30.8)
Missing 63 (2.0)

LEDD 617.31 � 424.01 550 [0–4000] 0–1357.9

CI, confidence interval; MDS-UPDRS, Movement Disorder Society
Unified Parkinson’s Disease Rating Scale; LEDD, levodopa equiva-
lence daily dosage.
*This is the interquartile range (25%-75%).
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5 years, and none of the patients in HY stage 1 had disease

duration longer than 20 years (see Fig. 1). With increasing HY

stage, the proportion of patients with the shortest disease dura-

tion (0–5 years) constantly decreased, whereas the proportion of

patients with longer disease duration increased. Patients with

disease duration greater than 10 years represented 4.1%, 17.5%,

30.4%, 49.5%, and 67.2% of those in HY stages 1 through 5,

respectively. The proportions of patients with disease duration

from 6 to 10 years were evenly represented in HY stages 1

through 5 (25.2%,; 28.7%, 32.7%, 30.4%, and 32.8%, respec-

tively). The median disease duration for individual HY stages

among patients who were evaluated in the on state was 4 years

for Stage 1, 5 years for Stage 2, 7 years for Stage 3, 10 years for

Stage 4, and 14 years for Stage 5. The mean disease duration

for individual HY stages among patients who were evaluated in

the on state was 4.5 years for Stage 1, 6.5 years for Stage 2,

8.5 years for Stage 3, 11.5 years for Stage 4, and 15 years for

Stage 5.

Scores for all 4 MDS-UPDRS parts increased significantly

over HY stages 1 through 5, with an average increase of 3.8,

7.7, 14.6, and 2.0 points consecutively for MDS-UPDRS Parts

I through IV, respectively. There was a statistically significant

difference between groups for all 4 parts of the MDS-UPDRS,

including separate analyses of Part III in on and off states, as

determined by 1-way analysis of variance. For Part I,

F = 203.291 (P < 0.001); for Part II, F = 580.133 (P < 0.001);

for Part III in the on state, F = 396.184 (P < 0.001); for Part

III in the off state, F = 275.534 (P < 0.001); and, for Part IV,

F = 184.419 (P < 0.001). Post-hoc analyses showed statistically

significant differences between all consecutive HY stages for all

parts of the MDS-UPDRS (see Table 2).

For 5-year increments in disease duration, MDS-UPDRS

subscores increased by an average of 1.6, 3.3, 4.2, and 1.4 points

consecutively for Parts I through IV, respectively. There was a

statistically significant difference between groups for all 4 parts of

the MDS-UPDRS, including separate analyses of Part III in on

and off states, as determined by one-way analysis of variance.

For Part I, F = 50.312 (P < 0.001); for Part II, F = 142.544 (P

< 0.001); for Part III in the on state, F = 39.481 (P < 0.001);

for Part III in the off state, F = 23.056 (P < 0.001); and, for Part

IV, F = 204.852 (P < 0.001). Post-hoc analyses revealed statisti-

cally significant differences between consecutive disease duration

groups in the first 15 years of the disease for all 4 MDS-UPDRS

parts; whereas Parts II, Part III in the off state, and Part IV

increased significantly in the 15-year to 20-year interval; Part III

in the on state increased significantly; and Part III in the off state

decreased significantly in the 20-year to 25-year interval; and

only Part II increased significantly in the ≥25-year interval (see
Table 3). Fig. S1 illustrates the mean MDS-UPDRS scores for

each year of disease duration.

Figure 1 Relationship between Hoehn and Yahr stages and disease duration for patients rated in their on states.
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The frequency of mild PD severity levels, as defined by

MDS-UPDRS cutoff scores. gradually decreased from HY

stage 1 to stage 5 for all MDS-UPDRS parts, whereas the fre-

quency of severe levels gradually increased (see Fig 2). Moder-

ate severity levels were most prevalent in HY stage 3 for all

MDS-UPDRS parts. Severity levels correlated with HY stages

mostly for MDS-UPDRS Parts II and III. The mean disease

duration for each MDS-UPDRS severity level is shown in

Table S1.

The number of MDS-UPDRS NMS items on which patients

scored ≥1 point increased by 4.2 items between HY stages 1 and

5 (5.2 � 2.9, 6.5 � 2.8, 8.1 � 2.7, 9.1 � 2.7, and 9.4 � 2.5

items in HY stages 1–5, respectively). For the disease duration

groups, the number of NMS items on which patients scored ≥1
point differed by 2.2 items between the shortest (0–5 years) and

longest (>25 years) disease duration groups (6.4 � 2.9, 7.1 � 2.9,

7.9 � 2.7, 8.3 � 2.8, 8.5 � 2.5, and 8.6 � 2.5 NMS items for

each 5-year increment of disease duration, respectively).

TABLE 2 Differences in scores on the Movement Disorder Society Unified Parkinson’s Disease Rating Scale based on Hoehn and Yahr stage

MDS-UPDRS HY stage 1 HY stage 2 HY stage 3 HY stage 4 HY stage 5

Part I
No. of patients 343 1617 754 304 89
Mean � SD 7.5 � 4.6 10.4 � 5.9*** 14.4 � 6.7*** 18.9 � 7.8*** 22.8 � 9.3***
Range 0–26 0–35 0–40 1–39 2–41

Part II
No. of patients 343 1613 754 303 88
Mean � SD 6.5 � 4.8 11.2 � 6.6*** 17.5 � 7.4*** 27.3 � 8.8*** 37.1 � 8.3***
Range 0–25 0–44 1–45 1–49 10–52

Part III on
No. of patients 226 1080 522 196 55
Mean � SD 14.4 � 7.8 28.8 � 12.3*** 40.5 � 14.2*** 58.0 � 16.2*** 72.2 � 16.3***
Range 2–44 4–71 8–95 21–106 38–118

Part III off
No. of patients 111 508 227 105 29
Mean � SD 14.4 � 7.0 29.4 � 12.0*** 42.7 � 15.6*** 61.1 � 16.6*** 73.7 � 17.0***
Range 0–39 2–83 4–94 13–97 47–109

Part IV
No. of patients 342 1616 756 305 89
Mean � SD 0.8 � 2.0 2.4 � 3.2*** 4.8 � 4.4*** 7.6 � 5.5*** 8.4 � 6.4*
Range 0–15 0–16 0–21 0–21 0–22

MDS-UPDRS, Movement Disorder Society Unified Parkinson’s Disease Rating Scale; HY, Hoehn and Yahr scale; SD, standard deviation.
*P < 0.05, ***P < 0.001 relating to differences between MDS-UPDRS subscores in each consecutive HY stage.

TABLE 3 Differences in scores on the Movement Disorder Society Unified Parkinson’s Disease Rating Scale based on 5-year increments of
disease duration

MDS-UPDRS 5-Year increments of disease duration

0–5 Years 6–10 Years 10–15 Years 16–20 Years 21–25 Years >25 Years

Part I
No. of patients 1368 919 474 191 74 46
Mean � SD 10.4 � 6.5 12.4 � 7.2*** 14.7 � 7.4*** 15.4 � 7.7 16.0 � 7.5 18.2 � 7.5
Range 0–37 0–40 0–41 2–38 4–38 3–34

Part II
No. of patients 1368 918 473 190 71 46
Mean � SD 10.8 � 7.4 14.9 � 9.0*** 19.3 � 9.4*** 22.3 � 11.5*** 22.9 � 11.6 27.5 � 12.2*
Range 0–48 0–52 0–51 0–49 2–47 3–50

Part III
on

No. of patients 948 611 289 124 44 30
Mean � SD 29.8 � 15.5 34.5 � 18.3*** 40.8 � 18.0*** 42.6 � 19.0 49.2 � 23.1* 51.3 � 23.9
Range 0–97 2–95 5–93 8–92 9–106 13–118

off
No. of patients 391 300 178 67 30 15
Mean � SD 29.3 � 16.0 35.9 � 18.8*** 40.5 � 18.8** 50.2 � 22.9*** 41.1 � 18.3* 49.4 � 21.4
Range 0–91 2–95 7–109 6–89 9–74 14–97

Part IV
No. of patients 1369 918 475 192 74 46
Mean � SD 1.4 � 2.5 4.1 � 4.2*** 6.3 � 4.8*** 7.2 � 5.1** 7.2 � 4.5 8.2 � 5.1
Range 0–15 0–21 0–22 0–21 0–18 0–20

MDS-UPDRS, Movement Disorder Society Unified Parkinson’s Disease Rating Scale; SD, standard deviation.
*P < 0.05, **P < 0.01, ***P < 0.001 relating to differences between MDS-UPDRS subscores in each consecutive disease duration group.
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Discussion
The QUALPD study cohort is 1 of the largest PD populations

studied to date. Similar to other previous studies,3 the most

prevalent HY stages in this study cohort were Stages 2 and 3

(52.1% and 24.3%, respectively). Also in line with previous

reports, by enrolling consecutive patients, only 2.7% of patients

were in HY stage 5. This may be a consequence of decreased

health care accessibility because of significant motor disability in

these patients. Lower recruitment of patients in late advanced

stages of the disease presents one of the challenges of descriptive

studies; however the large sample recruited in our cohort allows

further analyses for all HY stages.

Regarding disease duration, most of the included patients

(74.6%) had a disease duration ≤10 years, and only 3.8% had a

disease duration >20 years. As expected, disease duration

increased from HY Stage 1 to Stage 5, and 4.1% of patients had

a disease duration from >10 years in HY Stage 1 to 67.2% in

Stage 5. We note that, in the original HY study cohort,7

patients were enrolled in the pre-L-dopa era; whereas 95% of

our patients received dopaminergic therapy (mostly combined),

and 7% had advanced pump placement or surgical therapy for

PD. Compared with the original HY study, the median disease

duration for individual HY stages of our patients examined in

the on state was slightly increased only for stages 1 and 4 (with

median disease duration 3, 6, 7, 9, and 14 years for HY stages

1–5, respectively, in the original HY publication). Compared

with these values, the mean disease duration in our cohort was

higher for every HY stage; however, the original HY study did

not mention mean disease durations and thus it is not possible

to directly compare these cohorts. Therefore, in contrast to

some other studies suggesting that treatment prolongs latencies

to successive HY stages by about 3 to 5 years,8 this finding was

not reproduced in our large, multicenter cohort of patients with

PD. This might call into question the efficacy of current medi-

cation in preventing the natural progression of the disease con-

sidering the HY staging system. However, the HY scale,

especially from Stage 3 and above, is heavily weighted toward

postural instability, which is in large part considered an L-dopa–
nonresponsive symptom.18 It has also been shown that, after

15 years of disease duration, the disability of patients is mainly

Figure 2 Relationship between Movement Disorder Society Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) severity levels and
Hoehn and Yahr (HY) stage.
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driven by L-dopa–nonresponsive symptoms, such as cognitive

problems, falls, hallucinations, depression, swallowing, and uri-

nary problems.19 Thus, the HY scale does not necessarily reflect

therapy-related improvements in many other aspects of the dis-

ease, especially nonmotor symptoms and motor fluctuations,

which are not well captured by this staging system. Therefore,

the development of comprehensive measures like the MDS-

UPDRS enables us to better understand and follow the progres-

sion of different aspects of PD. The MDS-UPDRS covers 4

major areas of PD, including NMS, activities of daily living,

motor examination, and motor complications, and enables clini-

cians to detect the presence and also the severity of studied

symptoms. Subscores for individual parts of the scale give

continuous scores, which are more sensitive to change as the

disease progresses.

When analyzing the MDS-UPDRS subscores in different

stages of the disease, with each successive HY stage, all 4 MDS-

UPDRS subscores increase significantly, including MDS-

UPDRS Part III scores evaluated in both on and off states. On

the other hand, when comparing the study cohort divided by

5-year increments in disease duration, all MDS-UPDRS sub-

scores increased significantly only in the first 15 years of the dis-

ease, reaching a relative plateau afterward. A previous report

defined the minimal clinically important difference (MCID) for

worsening of the MDS-UPDRS Part III score (motor examina-

tion) as 4.63 points.5 Differences in Part III scores with each

successive HY stage are clearly higher than the defined MCID;

however, when analyzing the differences between disease dura-

tion groups, increased Part III scores rated in the on state did

not reach the MCID in intervals between 15 to 20 years and

≥25 years. This lower correlation of MDS-UPDRS scores with

disease duration may be a result of heterogeneous composition

of disease duration groups considering PD severity levels due to

different rates of disease progression. Various factors may affect

the rate of disease progression, including age of onset, cognitive

impairment, or PD subtype (tremor dominant vs. nontremor

dominant and postural instability and gait disorder subtype).19

Another reason may be that the MDS-UPDRS was developed

to better capture the slight/mild manifestations of the disease

compared with more severe symptoms; thus, it may be more

sensitive to change, especially in the early stage rather than in

late, advanced stages of the disease. Also, with increasing disease

duration, overall burden of other comorbidities, age, and sur-

vival become significant factors; therefore, it is possible that

patients who have a long disease duration may have a better

prognosis compared with most other patients.

In another study, PD severity levels (mild, moderate, severe)

were defined by MDS-UPDRS cutoff values for all 4 parts.16

The proportion of these severity levels for all 4 MDS-UPDRS

parts were highly correlated with HY stage in our study.

Because HY staging is driven mainly by motor features and dis-

ability, it is not surprising that these proportions fit most for

MDS-UPDRS Parts II and III. Also, because MDS-UPDRS

severity levels were not calculated on the basis of the HY stage,

this may be confirmation that HY Stage 3 really is “moderate,”

as usually considered.8

Although the HY scale does not capture NMS, with each

HY stage increment, we observed not only significant increases

in MDS-UPDRS Part I scores but also an increase in the num-

ber of NMS items on which patients scored ≥1 point, with an

increase of 4.2 items when comparing HY Stage 1 versus Stage

5. In the disease duration groups, MDS-UPDRS Part I scores

increased only in the first 15 years of the disease. The same was

true for the number of NMS items on which patients scored ≥1
point, which differed by only 2.2 items between the shortest

(0–5 years) and longest (>25 years) disease duration groups.

Patients in the most severe MDS-UPDRS Part I level had a

shorter mean disease duration compared with those in the most

severe level for other MDS-UPDRS parts. NMS-like constipa-

tion, hyposmia, fatigue, mood, and sleep-related problems may

be present more than 10 years before the onset of motor symp-

toms and, by the time of initial motor manifestations, may

already present a significant burden to the patient.20,21 Consid-

ering the relationship between the overall burden of NMS and

disease duration, in a study by Chaudhuri et al.,22 patients were

divided into 5 levels of NMS severity (no, mild, moderate, sev-

ere, very severe) based on the number of declared symptoms on

an NMS questionnaire. Interestingly, those authors reported

that patients in the very severe group had a mean disease dura-

tion that was even shorter (5.05 years) than that among patients

in the moderate and severe groups (5.89 and 6.33 years, respec-

tively). This suggests that significant NMS burden may be pre-

sent very early in the disease course and that longer disease

duration must not necessarily correlate with an increase in

NMS burden.

Conclusions
Despite the cross-sectional character of our study, which is its

major limitation, the large sample size enables us to describe

the characteristics and differences between PD populations over

the course of the disease concerning HY stages and disease

duration. Based on our results, PD severity levels, as defined by

HY stages, reflect differences in all aspects of disease measured

by the MDS-UPDRS, despite being mostly driven by motor

symptoms, especially postural instability and mobility. On the

other hand, MDS-UPDRS scores increase only in the first

15 years of the disease for all 4 parts and then reach a relative

plateau. Prospective, longitudinal studies should be performed

to confirm these results and provide more detailed information

on the transition from 1 stage to another. The MDS-UPDRS

was designed to discriminate especially mild rather than severe

symptoms of the disease. Therefore, it remains to be deter-

mined whether the original UPDRS, which better discrimi-

nates the severe and very severe symptoms, would be more

suitable and discriminative for studies in late and advanced

stages of PD.
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